Three N-aryl-2,2,2-tribromoacetamides, namely, 2,2,2-tribromo-N-(2-fluorophenyl)acetamide, C 8 H 5 Br 3 FNO, (I), 2,2,2-tribromo-N-[3-(trifluoromethyl)-phenyl]acetamide, C 9 H 5 Br 3 F 3 NO, (II) and 2,2,2-tribromo-N-(4-fluorophenyl)acetamide, C 8 H 5 Br 3 FNO, (III) were synthesized and their crystal structures were analysed. In the crystal structure of (I), C-BrÁ Á Á aryl interactions connect the molecules into dimers, which in turn are connected via BrÁ Á ÁBr contacts [3.6519 (12) Å ], leading to the formation of a onedimensional ladder-type architecture. The crystal structure of (II) features chains linked by N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. Two such chains are interlinked to form ribbons through BrÁ Á ÁBr 
Three N-aryl-2,2,2-tribromoacetamides, namely, 2,2,2-tribromo-N-(2-fluorophenyl)acetamide, C 8 H 5 Br 3 FNO, (I), 2,2,2-tribromo-N-[3-(trifluoromethyl)-phenyl]acetamide, C 9 H 5 Br 3 F 3 NO, (II) and 2,2,2-tribromo-N-(4-fluorophenyl)acetamide, C 8 H 5 Br 3 FNO, (III) were synthesized and their crystal structures were analysed. In the crystal structure of (I), C-BrÁ Á Á aryl interactions connect the molecules into dimers, which in turn are connected via BrÁ Á ÁBr contacts [3.6519 (12) Å ], leading to the formation of a onedimensional ladder-type architecture. The crystal structure of (II) features chains linked by N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. Two such chains are interlinked to form ribbons through BrÁ Á ÁBr [3.6589 (1) Å ] and BrÁ Á ÁF [3.0290 (1) Å ] interactions. C-BrÁ Á Á aryl and C-FÁ Á Á aryl interactions between the ribbons extend the supramolecular architecture of (II) from one dimension to two. In (III), the molecules are connected into R 2 2 (8) dimers via pairs of C-HÁ Á ÁF interactions and these dimers form ribbons through BrÁ Á ÁBr [3.5253 (1) Å ] contacts. The ribbons are further interlinked into columns via C-BrÁ Á ÁO C contacts, forming a two-dimensional architecture.
Chemical context
N-Aryl-haloamides show a broad spectrum of pharmacological properties, including antibacterial (Manojkumar et al., 2013a) , antitumor (Abdou et al., 2004) , anti-oxidant, analgesic and antiviral activity (Manojkumar et al., 2013b) . Keeping this in mind, and as a part of our ongoing efforts to understand the effect of the ring substituents on the molecular and crystal structures of N-aryl-2,2,2-tribromoacetamides Suchetan et al., 2010) and also to study the role of different halogen interactions in solid-state structures, the crystal structures of three N-aryl-2,2,2-tribromoacetamides, namely, 2,2,2-tribromo-N-(2-fluorophenyl)acetamide, (I), 2,2,2-tribromo-N-[3-(trifluoromethyl)phenyl]acetamide, (II) and 2,2,2-tribromo-N-(4-fluorophenyl)acetamide, (III), are discussed here.
Structural commentary
The molecular structures of (I), (II) and (III) are shown in Figs. 1, 2 and 3, respectively. ISSN 2056-9890 In (I), the conformation of the N-H bond is syn to the 2-fluoro substituent in the benzene ring, similar to that observed in the crystal structures of other ortho substituted compounds (see database survey). Contrast to the above, in (II), the conformation of the N-H bond is anti to the 3-CF 3 substituent.
In (I), the dihedral angle between the benzene ring and the C1-N1-C7(O)-C8 segment is 4.2 (3)
, and, the various torsion angles defining the conformation between the benzene ring and the side chain have values closer to either 0 or 180 : C1-N1-C7-O1 = 0.2 (9), C1-N1-C7-C8 = 179.3 (5), C2-C1-N1-C7 = 175.8 (5) and C6-C1-N1-C7 = À4.0 (8) . The molecule (excluding three bromine atoms) is close to planar, the r.m.s. deviation (excluding H and Br atoms) being 0.031 (1) Å . The planarity is consolidated by three kinds of intramolecular hydrogen bonds, namely, N1-H1Á Á ÁBr3, N1-H1Á Á ÁF1 and C6-H6Á Á ÁO1 (Fig. 1, Table 1 ).
The dihedral angle between the benzene ring and the C1-N1-C7(O)-C8 segment in (II) is 19.29 (1) . The torsion angles are C1-N1-C7-O2 = À0.8 (7), C1-N1-C7-C8 = À177.3 (4), C2-C1-N1-C7 = À20.8 (7) and C6-C1-N1-C7 = 161.6 (4)
. These values deviate slightly from 0 or 180 , and thus molecular planarity (excluding three bromine atoms) is not observed, the r.m.s. deviation (excluding H and Br atoms) being 0.159 (1) Å . The structure of (II) features two intramolecular hydrogen bonds, namely, N1-H1Á Á ÁBr1 and C2-H2Á Á ÁO2 (Fig. 2, Table 2 ).
The dihedral angle between the benzene ring and the C1-N1-C7(O)-C8 segment in (III) is highest among the three compounds, it being 22.5 (3)
. Similar to (II), the molecular structure of (III) features two intramolecular hydrogen bonds, namely, N1-H1Á Á ÁBr1 and C2-H2Á Á ÁO1 (Fig. 3, Table 3 ). Further, the various torsion angles defining the conformation between the benzene ring and the side chain show that the two are not in a single plane: C1-N1-C7-O1 = 4.2 (9), C1-N1-C7-C8 = À172.4 (5), C2-C1-N1-C7 = 19.8 (9) and C6-C1-N1-C7 = À164.0 (6) . A view of (I), with displacement ellipsoids drawn at the 50% probability level.
Figure 2
A view of (II), with displacement ellipsoids drawn at the 50% probability level.
Figure 3
A view of (III), with displacement ellipsoids drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ) for (I). Table 2 Hydrogen-bond geometry (Å , ) for (II). Table 3 Hydrogen-bond geometry (Å , ) for (III). Symmetry code: (i) Àx þ 2; Ày; Àz þ 1.
Supramolecular features
In the crystal structure of (I), C8-Br2Á Á Á aryl interactions (Table 4 ) connect the molecules into dimers and these dimers are in turn connected via Br1Á Á ÁBr1 contacts [3.6519 (12) Å ] along the diagonal of the bc plane, leading to the formation of a one-dimensional ladder-type architecture (Fig. 4 , Table 4 ). The Br1Á Á ÁBr1 contact has a type I trans geometry (Dikundwar et al., 2012) with 1 = 2 = 141.04 (14) . The crystal structure of (I) does not feature the strong N-HÁ Á ÁO hydrogen bonds which are generally observed in amides.
The crystal structure of (II) features molecular chains along [010] formed by N1-H1Á Á ÁO2 and C6-H6Á Á ÁO2 hydrogen bonds ( Fig. 5 and Table 2 ). Two such chains are interlinked to form ribbons through Br1Á Á ÁBr3 Table 5 ). C8-Br1Á Á Á aryl and C9-F2Á Á Á aryl interactions between the ribbons extend the supramolecular architecture of (II) from one dimension to two (Fig. 6 , Table 5 ). The BrÁ Á ÁBr contact in (II) is close to a type II halogenÁ Á Áhalogen contact (Dikundwar et al., 2012) , while, BrÁ Á ÁF is a type I cis contact.
Quite different to the packing in (I) and (II), the molecules in (III) are connected via pairs of C3-H3Á Á ÁF1 interactions ( Fig. 7 and Crystal packing of (I), displaying C-BrÁ Á Á and BrÁ Á ÁBr contacts. H atoms are omitted for clarity.
Figure 5
Crystal packing of (II), displaying various interactions of the types N-HÁ Á ÁO, C-HÁ Á ÁO, C-BrÁ Á Á and BrÁ Á ÁBr.
Figure 6
Crystal packing of (II), displaying C-FÁ Á Á interactions.
Table 4
Halogen contacts in (I).
Cg is the centroid of the C1-C6 aromatic ring. (12) 141.04 (14) Symmetry codes: (i) 2 À x, 1 À y, 1 À z; 2 À x, 2 À y, Àz.
Table 5
Halogen contacts in (II).
Cg is the centroid of the C1-C6 aromatic ring. (6) 1769.9 (2) Symmetry codes:
Table 6
Halogen contacts in (III). 
Database survey
Seven N-aryl-2,2,2-tribromoacetamides, namely, 2,2,2-tribromo-N-phenylacetamide, 2,2,2-tribromo-N-(2/3/4-chlorophenyl)acetamides and 2,2,2-tribromo-N-(2/3/4-methylphenyl)acetamides have been previously reported. Comparison of the crystal systems of these series of compounds show that all the chloro-substituted compounds crystallize in the orthorhombic crystal system, while the methyl-substituted compounds crystallize in the monoclinic system (Table 7) . However, such trends are not observed in fluoro-substituted compounds i.e. (I) and (III). Further, the asymmetric units of the fluoro-and chloro-substituted compounds contain one molecule, whereas the asymmetric units of the methylsubstituted tribromoacetamides contain two molecules.
In (I), the conformation of the N-H bond is syn to the 2-fluoro substituent in the benzene ring, similar to that observed in the crystal structures of 2,2,2-tribromo-N-(2-chlorophenyl)acetamide (Ia) (Gowda et al., 2010a) and 2,2,2-tribromo-N-(2-methylphenyl)acetamide (Ib) (Gowda et al., 2010b) . In contrast to the above, in (II) the conformation of the N-H bond is anti to the 3-CF 3 substituent, as observed in the other meta-substituted compounds i.e. 2,2,2-tribromo-N-(3-chlorophenyl)acetamide (Ia) (Suchetan et al., 2010) and 2,2,2-tribromo-N-(3-methylphenyl)acetamide (Ib) (Gowda et al., 2009c) . Further, it can be observed that the molecular structure of each of the compounds features intramolecular N-HÁ Á ÁBr hydrogen bonds, while the 2-fluoro and 2-chloro derivatives feature additional N-HÁ Á ÁX (X = F or Cl) intramolecular hydrogen bonds. Further, compounds (I), (II) and (III) exhibit C-HÁ Á ÁO intramolecular hydrogen bonds which are not displayed in the structures reported in the literature. Table 7 Comparison of various parameters in the crystal structures of N-(aryl)-2,2,2-tribromoacetamides.
Crystal system orthorhombic triclinic orthorhombic monoclinic orthorhombic orthorhombic monoclinic monoclinic orthorhombic monoclinic Z Column-like architecture displayed in (III) via BrÁ Á ÁBr and BrÁ Á ÁO contacts.
A comparison of the dihedral angle between the benzene ring and the C1-N1-C7(O)-C8 segment in all of the compounds shows that the dihedral angles in the fluorosubstituted compounds are smaller than those observed in chloro-substituted ones, which in turn have smaller values than the methyl-substituted tribromoacetamides (Table 7) . The dihedral angle in the parent (i.e. unsubstituted) compound is closer to those of chloro-substituted ones, thus the order is F < Cl( H) < CH 3 .
The crystal structures of all of the seven compounds [except (Ia)] reported in the literature feature strong N-HÁ Á ÁO hydrogen bonds leading into C(4) chains forming a onedimensional architecture. Compound (Ia) (2-chloro derivative) does not exhibit any conventional intermolecular interactions and therefore exhibits a zero-dimensional supramolecular architecture. However, the packing of molecules in the three structures reported here are very different and are controlled by interactions mainly involving the halogen atoms.
Synthesis and crystallization
All three compounds were prepared according to a literature method (Gowda et al., 2003) . The purity of the compounds was checked by determining the melting points. Single crystals of all the compounds used for X-ray diffraction studies were obtained by slow evaporation of an ethanolic solutions of the compound at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 8 . H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.93 Å and N-H = 0.86 Å , and with U iso (H) = 1.2U eq (C,N).
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Suchetan Computing details
For all compounds, data collection: APEX2 (Bruker, 2009 ); cell refinement: APEX2 and SAINT-Plus (Bruker, 2009) 
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